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PURPOSE: To provide a liquid droplet jet device having stable jet 
characteristics by coating the inner surface of a liquid droplet jet npzzle 
with. a material whose contact angle to a liquid to be injected is small. 
CONSTITUTION: A liquid droplet jet nozzle part 12 is constituted by 
applying a material 15 whose contact angle to a liquid to be injected is 
small to, the inner surface 16 of the liquid droplet jet nozzle of a nozzle 
plate constituted of a material whose contact angle to the liquid to be 
injected is large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drop fuel injection equipment characterized by making the contact angle over said drop 
injection nozzle hole internal surface of said drop smaller than the contact angle over the nozzle 
configuration member in which said drop injection nozzle was formed in the drop fuel injection equipment 
which injects the drop which is an injected object through a drop injection nozzle hole. 
[Claim 2] The manufacture approach of the drop fuel injection equipment characterized by to consist of 
the first process which forms the drop inje'ction nozzle hole of the need number in the nozzle 
configuration member which consisted of ingredients beyond a predetermined contact angle to said drop 
in the manufacture approach of the drop fuel injection equipment which injects the drdp-which is an 
injected object through a drop injection nozzle hole, and the second process which coats this drop 
injection nozzle hole internal surface with the ingredient of a contact angle smaller than said contact 
angle. 
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DETAILED DESCRIPTION 



[Detailed Description 1 of the Invention] ' 
[0001] 

[Industrial Application] This invention relates to the drop injection nozzle which constitutes a drop fuel 
injection equipment in a detail further about the configuration of a drop fuel injection equipment. 
[0002] ' ' J: ; : 

[Description of the Prior Art] Conventionally, various drop fuel injection equipments, such as an ink jet 
printer, are developed and put in practical use as equipment for forming a desired alphabetic character 
and a desired graphic form in printed objects, such as space, based on a predetermiried r signal. There is 
the ink droplet injection nozzle section by which an ink droplet is injected as a comppnenLof the drop 
fuel injection equipment which influences most qualities of printed character formed in a printed lifter, 
such as an alphabetic character and a graphic form, in these drop fuel injection equipments. 
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[0003] Moreover, drainage system color ink, drainage system pigment ink, solvent system pigment ink, 
hot melt ink, etc. are one of those which are used as an injected object of these drop fuel injection 
equipments. Said ink droplet injection nozzle section needs to be designed in the ingredient and 
configuration which were matched with properties, such as surface tension of the various ink as an 
injected object used, and viscosity. 

[0004] It becomes important to control the wettability of the ink droplet injection nozzle section to the 
various ink especially decided by physical-properties values, such as surface tension of various ink, and 
physical-properties values, such as surface tension of the ingredient which constitutes the ink droplet 
injection nozzle section. 

[0005] Conventionally, the plate was comparatively produced as the technique of this wettability control 
using the wettability good (a contact angle is small) ingredient to the ink to be used, **** processing 
was performed on the front face of that plate, the **** processing layer was formed in it, the ink droplet 
injection nozzle hole of the need number was formed, and the nozzle plate was created. 
[0006] 

[Problem(s) to be Solved by the Invention] However, smooth flow nature inside the nozzle hole of the 
ink for the drop injection by which the wettability difference over the ink of said nozzle plate front face 
and an ink droplet injection nozzle hole internal surface was secured, and the quality of printed 
character was improved and stabilized by the conventional technique, ** ink nature on the front face of 
a nozzle plate, etc., Although the wettability requirement over the ink of the drop injection nozzle 
section is satisfied To the nozzle plate by which the liquid repellance processing layer was formed in the 
front face, excimer laser processing and micro drilling, In order to carry out need number formation of 
the ink droplet injection nozzle by approaches, such as an electron discharge method and etching 
processing, it originates in the physical properties of the liquid repellance processing layer formed in the 
front face and a nozzle plate ingredient differing, and a big difference exists in the workability. Therefore, 
improvement in the quality of printed character which originates in the impact location precision of an 
injection drop that weld flash exists in the edge section, or a damage exists in the liquid repellance 
processing layer on the front face of a nozzle plate formed with, much trouble in many cases, and stable 
drop injection over a long period of time might not be performed in the ink droplet injection nozzle 
section produced by the above-mentioned technique. 

[0007] Moreover, although it was possible to perform liquid repellance processing to a nozzle plate front 
face after carrying out need number formation of the ink droplet injection nozzle hole as an approach of 
solving said trouble at a nozzle plate, there was a danger of saying that it is very difficult to prevent, 
adhesion of the liquid repellance ingredient to an ink droplet injection nozzle inside regardless of wet and 
each dry-type liquid repellance processing technique, and a liquid repellance ingredient will close the ink 
droplet injection nozzle hole itself depending on the case. 

[0008]. furthermore — if common knowledge is cleaned — sliding with a nozzle plate front face and a 
cleaning member — the **** processing layer of a nozzle plate — separating — the time of ink 
injection — the .circumference of a nozzle -- ink **-— **** -— it kept and there was: a problem of ink 
stopping blowing off. especially in the case of pigment ink, a wear phenomenon happens according to the 
abrasive grain effectiveness of the pigment as solid content contained in mechanical contact and 
pigment ink of a cleaning member, and the **** processing layer of a nozzle plate separates — **** — 
it cut. . 

[0009] This invention presents the configuration and its manufacture approach of the ink droplet 
injection nozzle section in which drop injection by which the quality of printed character was improved 
and stabilized is performed, and aims at offering the drop fuel injection equipment which has the 
injection property which was excellent in the quality of printed character, and was stabilized. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, it is [ in / the drop fuel injection 
equipment which injects the drop which is an injected object through a drop injection nozzle hole in this 
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invention ] smaller than the contact angle over the nozzle configuration member in which said drop 
injection nozzle was formed in the contact angle over said drop injection nozzle hole internal surface of 
said drop. 

[0011] Moreover, it consists of the first process which forms the drop injection nozzle hole of the need 
number in the nozzle configuration member which consisted of ingredients beyond a predetermined 
contact angle to said drop, and the second process which coats this drop injection nozzle hole internal 
surface with the ingredient of a contact angle smaller than said contact angle by the manufacture 
approach of a drop fuel injection equipment. 
[0012] 

[Function] The front face of the nozzle configuration member which consisted of ingredients beyond a 
predetermined contact angle to the drop which is the injected object of this invention acts as a liquid 
repellance front face of a drop, and this drop drop injection nozzle internal surface to which coating of 
the ingredient of a contact angle smaller than said contact angle was carried out acts as a maintenance 
criticality side of the stable meniscus within a drop drop injection nozzle while acting as a smooth fluid 
channel at the time of drop drop injection. 
[0013] 

[Example] Hereafter, the example which materialized this invention is explained with reference to a 
drawing. The manufacture approach of the ink droplet injection nozzle plate of the first example of this 
invention is shown in drawing 1 -3. Drawing 1 shows the sheet 1 1 for nozzle plates. In this example, it 
considered as the drainage system color ink which used the liquid as an injected object as a solvent, and 
used the glycerol as a wetting agent for water and desiccation prevention. Therefore, various organic 
materials, such as the wettability bad (a contact angle is large) poly ape phone (PSF), polyether 
sulphone (PES), and polyimide (PI), can be comparatively considered to the drainage system color ink 
which is an injected object as a charge of nozzle plate material. The range of the contact angle over the 
drainage system color ink of said ingredient was 70-80 degrees altogether as a result of the observation. 
[0014] In this example, the polyimide sheet of about 0.1mm thickness was used as a sheet 11 for nozzle 
plates. The sheet 1 1 for the nozzle plates made from polyimide carried out need number formation of 
the about [ abbreviation phi40micrometer ] ink droplet injection nozzle hole 12 by the imaging mask 
method using excimer laser 13, as drawing 2 showed. Next, the magnetron sputtering method 14 was 
used for the inside of the ink droplet injection nozzle hole 12 formed by excimer laser 13 as shown in 
drawing 3 , and the field of one side of the sheet 11 for nozzle plates, and the oxidization silicon (SiOx) 
film 15 was coated. As a result of surveying, the range of the contact angle over the drainage system 
color ink of the oxidation silicon (SiOx) film 15 formed by the magnetron sputtering method 14 of this 
example was about 10-20 degrees. 

[0015] The cross-section schematic diagram of the ink droplet injection nozzle section of this example 
is shown in drawing 4 . Since the front face 17 of the ink droplet injection nozzle, plate .11 is constituted 
by the ingredient with which the contact angle over drainage system color ink cannot get wet easily 
greatly with 70-80 degrees; the ink droplet which adhered; to AKUSHIDENTARU at;the:time of ink 
droplet injection etc. is simply removed by means, such as wiping, and the return to the same surface 
state as an initial state is realized. Moreover, most wear phenomena were not observed but the front 
face 17 of an ink droplet injection nozzle plate maintained the initial state, although mechanical contact 
to a wiping member or a cleaning member will be performed repeatedly. Since coating of the inside 16 of 
the ink droplet injection nozzle hole 12 was carried out by the wettability good oxidization silicon (SiOx) 
film 15 to drainage system color ink, at the time of ink droplet injection, the latest ink meniscus 
configuration of ink where it filled up with familiarity by ink into the ink droplet injection nozzle hole 12 
well became what was stabilized by the time of ink un-injecting, and has realized stable drop injection 
covering long duration. 

[0016] Next, the second example of this invention is explained. In this example, the drainage system 
pigment ink which used the glycerol as a wetting agent for water and desiccation prevention, and used 
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carbon black as a black pigment as a solvent was used as an injected object. Therefore, as a wettability 
bad (a contact angle is large) charge of nozzle plate material, various organic materials, such as.the poly 
ape phone (PSF), polyether sulphone (PES), and polyimide (PI), can be comparatively considered to the 
drainage system pigment ink which is an injected object. The range of the contact angle over the 
drainage system pigment ink of said ingredient was 60-70 degrees altogether as a result of the 
observation. 

[0017] The configuration equipped with the about [ abbreviation phi40micrometer ] ink droplet injection 
nozzle hole 12 as shown by drawing 2 by the injection-molding method in this example, using the poly 
ape phone as a nozzle plate ingredient the number of need pieces was produced. Next, the magnetron 
sputtering method 14 was used for the inside of the ink droplet injection nozzle hole 12 formed by the 
injection-molding method as shown in drawing 3 , and the field of one side of a nozzle plate, and the 
oxidization silicon (SiOx) film 15 was coated. As a result of surveying, the range of the contact angle 
over the drainage system pigment ink of the oxidation silicon (SiOx) film 15 formed by the magnetron 
sputtering method 14 of this example was 5-15 degrees. 

[0018] The cross-section schematic diagram of the ink droplet injection nozzle section of this example 
is shown in drawing 4 . Since the front face 17 of an ink droplet injection nozzle plate is constituted by 
the ingredient with which the contact angle over drainage system pigment ink cannot get wet easily 
greatly with 60-70 degrees, the ink droplet which adhered to AKUSHIDENTARU at the time of ink 
droplet injection etc. is simply removed by means, such as wiping, and the return to the same surface 
state as an initial state is realized. Moreover, a wear phenomenon happens according to the abrasive 
grain effectiveness of the pigment as solid content that the front face 17 of an ink droplet injection 
nozzle plate is included in the mechanical contact to a wiping member or a cleaning member, and 
drainage system pigment ink. However, since it was the poly ape phone which also used the front face 
which newly appears as nozzle plate 1 1 member even if it wore out the front face of a nozzle plate 1 1 
according to the wear phenomenon, it is completely changeless to wettability with ink, and the initial 
state was maintained. 

[0019] Since coating of the inside 16 of the ink droplet injection nozzle hole 12 was carried out by the 
wettability good oxidization silicon (SiOx) film 15 to drainage system pigment ink, at the time of ink 
droplet injection, the latest ink meniscus configuration of ink where it filled up with familiarity by ink into 
the ink droplet injection nozzle hole 12 well became what was stabilized by the time of ink un-injecting, 
and has realized stable drop injection covering long duration.. 

[0020] Next, the third example of this invention is explained. The outline perspective view of the main 
parts which constitute the drop fuel injection equipment of this example in drawing 5 and drawing 6 is 
shown. Drawing 5 is the cover plate 23 which used the titanic-acid lead zirconate system piezoelectric 
material of non-polarization. As shown in drawing, the slot 21. for nozzle hole formation is processed into 
the cover plate 23 using the diamond cutting blade with the need number and a dicing machine at equal 
intervals. The coating film 25 of oxidization silicon (SiOx) is formed in the inside of the slot 21 for nozzle 
hole formation of a cover plate 23;. and the top face-of : a cover plate 23 using, the magnetron* sputtering 
method. 

[0021] Drawing 6 is the actuator 24 using the titanic-acid lead zirconate system piezoelectric . material 
by which polarization processing was carried out in the thickness direction. The slot 22 which acts as 
the pressure chamber and passage of ink as shown in drawing is processed into the actuator 24 using 
the diamond cutting blade with the same number and a dicing machine at the same spacing as the slot 
21 for nozzle hole formation formed in said cover plate 23. The width-of-face dimension of a slot 22 is 
made larger than the flute width dimension of said slot 21 for nozzle hole formation. The coating film 25 
of oxidization silicon (SiOx) is formed in the inside of the slot 22 of an actuator 24, and the remaining 
top face except the electric connecting part 26 using the magnetron sputtering method. 
[0022] In the drop fuel injection equipment of this example, a slot forming face is made to counter 
respectively and said cover plate 23 and actuator 24 are pasted up using epoxy system adhesives. By 
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impressing drive electric field in the direction which the electrode for a drive (not shown) is formed in 
the both-sides side of the wall 27 of the piezoelectric material which constitutes an actuator 24, and 
intersects perpendicularly to the direction of polarization, while making the wall 27 of piezoelectric 
material produce a shear strain and producing volume change of the slot 22 which acts as the pressure 
chamber and passage of ink, an ink droplet is injected from an ink droplet injection nozzle hole by 
producing the pressure variation of Mizouchi's ink. 

[0023] The schematic diagram near the ink droplet injection nozzle section of the drop fuel injection 
equipment in the condition of having pasted up the cover plate 23 and the actuator 24 on drawing 7 (a) 
and (b) is shown. The slot 21 for nozzle hole formation of said cover plate 23 forms the ink droplet 
injection nozzle hole by pasting up with an actuator 24. In this example, the drainage system pigment ink 
which used the glycerol as a wetting agent for water and desiccation prevention, and used carbon black 
as a black pigment as a solvent was used as an injected object. The end face by the side of the injection 
nozzle which the cover plate 23 and the actuator 24 pasted up was wrapped after cutting processing, 
and performed mirror plane processing. When the contact angle over the drainage system pigment ink of 
the titanic-acid lead zirconate system piezoelectric material of a mirror plane condition was surveyed, 
the high value called about 80-85 degrees was shown. Moreover, as a result of surveying, the range of 
the contact angle over the drainage system pigment ink of the oxidation silicon (SiOx) film 25 formed in 
the front face of titanic-acid lead zirconate system piezoelectric material by the magnetron sputtering 
method of this example was 5-15 degrees. 

[0024] Therefore, the ink droplet which adhered to the injection nozzle side front face of a drop fuel 
injection equipment at AKUSHIDENTARU at the time of ink droplet injection etc. is simply removed by 
means, such as wiping, and the return to the same surface state as an initial state is realized. Moreover, 
a wear phenomenon happens according to the abrasive grain effectiveness of the pigment as solid 
content that the injection nozzle side front face of the drop fuel injection equipment of this example is 
included in the mechanical contact to a wiping member or a cleaning member, and drainage system 
pigment ink. However, in this example, since said front face is constituted from the carbon black used as 
the titanic-acid lead zirconate system piezoelectric material, i.e., a pigment, by which mirror plane 
processing was carried out by the ceramic ingredient of a high degree of hardness, most wear 
phenomena are not observed. Since the front face which newly appears was also titanic-acid lead 
zirconate system piezoelectric material even if minute wear took place, it is completely changeless to 
wettability with ink, and the initial state was maintained. Since coating of the inside of an ink droplet 
injection nozzle hole was carried out by the wettability good oxidization silicon (SiOx) film 25 to drainage 
system pigment ink, at the time of ink droplet injection, the latest ink meniscus configuration of ink 
where it filled up with familiarity by ink into the ink droplet injection nozzle hole well became what was 
stabilized by the time of ink un-injecting, and has realized stable drop injection covering long duration. 
[0025] Next, .the fourth . example of this invention is explained. In this example, the solvent system 
pigment ink which used tripropyllene glycol monomethyl ether (TPM) as a solvent, and used carbon black 
as a black pigment.was used:as an injected object: Therefore; as a wettability bad: (a contact angfeis; 
large) ingredient, a fluororesin can be comparatively considered to the solvent pigment ink which is an 
injected object. The range of the contact angle over the drainage system pigment ink of said ingredient 
was 50-60 degrees altogether as a result of the observation. The configuration equipped with the about 
[ abbreviation phi40micrometer ] ink droplet injection nozzle hole 12 as shown by drawing 2 by micro 
drilling in this example, using a fluororesin as a nozzle plate ingredient the number of need pieces was 
produced. 

[0026] Next, the magnetron sputtering method 14 was used for the inside of the ink droplet injection 
nozzle hole 12 formed by the micro drilling method as shown in drawing 3 , and the field of one side of a 
nozzle plate, and the oxidization silicon (SiOx) film 15 was coated. As a result of surveying, the range of 
the contact angle over the solvent system pigment ink of the oxidation silicon (SiOx) film 15 formed by 
the magnetron sputtering method 14 of this example was 2-5 degrees. 
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[0027] The cross-section schematic diagram of the ink droplet injection nozzle section of this example 
is shown in drawing 4 . Since the front face 17 of an ink droplet injection nozzle plate is constituted by 
the ingredient with which the contact angle over solvent system pigment ink cannot get wet easily 
greatly with 50-60 degrees, the ink droplet which adhered to AKUSHIDENTARU at the time of ink 
droplet injection etc. is simply removed by means, such as wiping, and the return to the same surface 
state as an initial state is realized. Moreover, a wear phenomenon happens according to the abrasive 
grain effectiveness of the pigment as solid content that the front face 17 of an ink droplet injection 
nozzle plate is included in the mechanical contact to a wiping member or a cleaning member, and solvent 
system pigment ink. However, since it was the fluororesin which also used the front face which newly 
appears as nozzle plate 1 1 member even if it wore out the front face of a nozzle plate 1 1 according to 
the wear phenomenon, it is completely changeless to wettability with ink, and the initial state was 
maintained. 

[0028] Since coating of the inside 16 of the ink droplet injection nozzle hole 12 was carried out by the 
wettability good oxidization silicon (SiOx) film 15 to drainage system pigment ink, at the time of ink 
droplet injection, the latest ink meniscus configuration of ink where it filled up with familiarity by ink into 
the ink droplet injection nozzle hole 12 well became what was stabilized by the time of ink un-injecting, 
and has realized stable drop injection covering long duration. 

[0029] All the ink droplet injection nozzle sections of the above-mentioned example are manufactured 
from the first process which forms the ink droplet injection nozzle of the need number using a 
wettability bad (a contact angle is large) ingredient to the ink which is an injected object comparatively, 
and the second process which coats this ink droplet injection nozzle inside with the ingredient which 
improves wettability to ink (it is about a contact angle). 

[0030] To therefore, the nozzle plate by which the liquid repellance processing layer was formed in the 
front face in the conventional technique Generate because the physical properties of the liquid 
repellance processing layer formed in the front face produced when carrying out need number formation 
of the ink droplet injection nozzle by approaches, such as excimer laser processing, micro drilling, an 
electron discharge method, and etching processing, and a nozzle plate ingredient differ. The sufficient 
condition for the drop injection by which did not produce problems, such as existence of the weld flash 
in the ink droplet injection nozzle edge section by the difference with the big workability and existence 
of the liquid repellance processing layer damage on the front face of a nozzle plate formed with much 
trouble, and the quality of printed character was improved and stabilized is satisfied. Moreover, after 
carrying out need number formation of the ink droplet injection nozzle hole at the nozzle plate which is 
another conventional method, it was avoidable by using the method of construction of this invention also 
for the danger of saying that the trouble and liquid repellance ingredient which are referred to as liquid 
repellance processing being made also to the ink droplet injection nozzle inside which was produced in 
the case of the method .of construction which performs liquid repellance processing to a nozzle plate 
front face will close the ink droplet injection nozzle hole itself. 

[0031] In addition, although coating of the. wettability good, (a contact angle is. small) oxidization silicon 
(SiOx) film 15 is carried out to all the insides of the ink droplet injection nozzle 12 which consisted of 
wettability bad (a contact angle is large) ingredients, except for the opening circumference by the side 
of injection, the oxidization silicon (SiOx) film 15 may be coated with this example among the insides of 
the ink droplet injection nozzle 1 2. In this case, since the meniscus of ink is formed in the ink droplet 
injection nozzle 12, ink cannot get dry easily. Moreover, since it will fly while the ink droplet is guided to 
the ink droplet injection nozzle 12 if an ink droplet is injected, the rectilinear-propagation nature of ink is 

good. 
[0032] 

[Effect of the Invention] The nozzle configuration member front face which shows good ** ink nature to 
ink, and the ink droplet injection nozzle hole internal surface which has good wettability are realized, and 
the drop fuel injection equipment equipped with the ink droplet injection nozzle section which consisted 
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of nozzle configuration members with large ink droplet injection nozzle hole internal surface with a small 
contact angle to the ink formed by the method of construction of this invention like [ it is ****** and ] 
and contact angle from having explained above can realize the wiping engine performance and a stable 
injection property. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the strabism schematic diagram of the sheet for nozzle plates of one example of this 
invention. 

[Drawing 2] It is the strabism schematic diagram of the nozzle plate after nozzle hole processing of said 
example. 

[Drawing 3] It is the strabism schematic diagram of the nozzle plate after coating of said example. 
[Drawing 4] It is the expanded sectional view for a nozzle pore of said example. 

[Drawing 5] It is the strabism schematic diagram of the cover plate of other examples of this invention. 
[Drawing 6] It is the strabism schematic diagram of the actuator of an example besides the above. 
[Drawing 7] (a) is the top view expanding and showing a part for the nozzle pore of an example besides 
the above, (b) is the side elevation expanding and showing the cross section for a nozzle pore of an 
example besides the above. 
[Description of Notations] 

1 1 Nozzle Plate 

12 Drop Injection Nozzle Hole 

15 Oxidation Silicon (SiOx) Film 

16 Drop Injection Nozzle Hole Internal Surface 

17 Front Face of Nozzle Plate 



[Translation done.] 
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niatfio, lmmi^y >r s k>— h&ffl^ 

fco ^ ^ KS/X;^l/- hfflv-- h 1 1(4, BI2 20 

X/WL 1 2 «TiKiHH*Jfi£j* U/^io &K:EI 3 (^-f 4 5 
zc*v"vu— If 1 3-CJK*$Jxfc>T ^^j»«S*yX^WL 
1 2cortffi J RU ? /X/v^ p ix— hfflv— Ml ^^-{ilco® 
fc-^* hP^^y^ y V^ftl 4*^^X1*^3*3(1 
(Si Ox) JRl 5 Sr=J— : r^f ^.^Ufco *IBte0il<Z>^ 
^ hn.y^jx^y >^fel.4fc,fcoX^/££;hJfcK 

<kS* (sio x ) li s^TkRJfe^^^icm-s* 

[0015] H 4 fcfcHJfeWO-f l/t JR*|f / X/M»£> 
»fffimB&BlSr^i~o ^^^MltyX^u-H lO 
Sffil7(4, 7K5R!fe»>f ^^fc»"t-5K«A* s 7 0-8 
0° t**<»n^<^^WW-ioX«j*SixXU^5<o ■ 
X, y^If W^i^T^ '>fV^/W:Wf L/c^f v 

.fig £ [*) C*.ffittffi^Ott«*5||fB.$:H5 0 S fc.-f-V'^ 

fco >-^j**i*yx/wai 2co^ffii 6(4, tksjmsi- 

^y^l:Jfttmtt(Oj:i^kSi .(S i Ox) JRl 
5 x=a— r-f v^$JxXi^5<^X>f <7>8Wfe*a s & 

[0 0 16] fttc«P^^Z^]?r^t^o *H 



4 

tfWjvifri/ (PSF) , /"Ky 31— tvuiJvv*;/ (pe 

s) , #y>f;K (pi) n<o^m^mum^^hti 

ig*^X 6 0 ~ 7 0 • ©^HXfeofc 0 
[0 0 17] *Jlffi0Jfcl»^Xtt/ XA-XU- hWf-ft 
LX ^ y tf/u* I ^it ffij«*8felw J: o X EI 2 X^1~ 
i5ft»*4 0|i mgS^^f ^ * »«S* / X/WJL 1 2 £ 
&Rra*«*fc»#«:fls» Ufco atfcH 3 IotW4 5 

^ y V^jfel 4 5rfflVNX^k^* (SiOx) Rl5Sr 

y^ftl 4l:ioTC^SttfclMki* (s i Ox) fit 

— 15° cotSHXfcofdo 
[0 0 18] |g4fc*IIJSM^>'^»*lt/X/l/ffl(0 

17(4. **«»^>-^fc*H-5««ft39S6 0-7 0* 

/X/v^u— ho*® 1 7(4, y-r t°>-^aj«--^^ y- 

*tu5H^t UXOfiW^ffiaS**^ J: 9*ft!a** s 
J:9*KLX 1 b*ffcfcfflai"5*B 1 t>/X/vX^- h 1 

1 »ttt itftffl Lfc*y f /^yfto-e, 4y*k<D 

[0 0 1*9] 2COrtffil 6(4; 

^JRfi^^^t^UXJltbtt^JiV^ka* (S iO 
x) IK1 5X3— ^^S^XV>5«)"T?>f V'^ t^HI 
!fe.**s -A X.-f ^ ^ / X/WL 1 . 2^ [c^£JK$tufc-f 
<0*3fejS'<0^; ^ ~* # ^ff^(4W v ^ jR*M 

[0020] m^^m<om^MMm^mir^o bis 

<D«lfc#lffi|g«r*i-o ^5(4*^^^^^^=" V 
^fp^JEmW^Srffl^fc^/<-^u- h 2 3 Vh&o 1o 
^-7 p u-h2 3 (r(4[go4 o ir / X/WL»J*/B* 2 1 

^e>- K» yf^y^i/- KSrfflt^XjSPXStiXV^o 
^y<-zfu- h 2 3(Oy X^aJKfiRfflflt2 1 Ortffi&tf 
^^-7 p i/-F2 3^)iffil:il -7^hDy^'7^ 

y >^feSrffi^xBMk;£* (s iox) co^-x-r^^ 

B2 5«^Tl^ 0 
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(4) 

5 

[0 0 2 1 ] 06 fiJ¥^fal;:#^M3£;h,7c^* y& 

z?/i,z3 ^m§smBE.mM&& m^tcT ? ^ ^—9 2 4-c- 

?■ * l"<—&Xf1tnt b LT^i"5«2 2#ffilB;&>'<— 

IHJRI-ciHI D«R» y-f v-y ^-7 y n i 9 y 7^ y 

Myf^V^u- Kfcffl^TAPXjSfvO^. it 2 
2 ©tgTf-fefifufa/ X^WLflg/jfefflif 2 1 cD^ig^-jfei 5 
^:#<L-C*)5o T9"J-=.^~9 2 4<Dffi2 2 ©rtffi.R 

(Si Ox) ©=> — ^9M2 5#Jg$;£*VC^5 0 
[0 0 2 2] *HJ£MOffijSit^g«T?fiHtrfE*^<— 7* 
w— h 2 3i7^fax-? 2 4$r#**^ffiSr*Mfi] 
**T^^5/**3|»WSrfflV^-C«#i-a. T 9 ?■=•.=■ 
— 92 A *mi&-fZ>&MtfPr<Dm 2 7 ©ffiffidffifcttKSl 

**©» 2 7 y;? ©ffiyj^-v 

^-RtWttSi: LTflUB-*-5i*2 2©ratlr4C 20 

$-£3 4: y* ©ji jimt&Zi c $ r t 

[0023] 07 (a), (b) ld;*r^— :/y— N 2 3 
Stfry^;*^-* 2 4£«5fl>fc^ti©?Kiffi**tI£e 
©^ V'^JRWt/ X/w«5iE«©«l»BISr*-*-.-" tWB*^ 
— :/y- h 2 3 © / X^WU&SfflflS 2 1 t±T'9^-^— 
9 2 4tmm&tlZZk-?'{>'9ffim&i;Xfr1l$:J&i& 

ffll^fc 0 */<-yi/- b 2 3 t7^f ai-^ 2 

* / X/HW©ttffitttt*fiPIfft9 -y tv^ 

maEEwm©**!**^ y * te*tt-3«»a fcustb 

fci; 8 0 ~ 8 5 0 if 9 SvMttSr* Ufc, * fc* 
Hi£0J©-^y*^ b d y^;<y 9 1) Vi/felC .t.oT.^^.y 

(S i Ox) JR2 5<D*.Jt t m ! )8'<>'9\Ztt1-zmitkfite 
Haa .L.fcSS* 5 ~ 1 5° ©«5HT*fcofc: 0 
[0 0 2 4] litot^ y^jaMtB^fctRKiftltlSIt© '40 

« Jt y X;Hflij« ffi t 9 vt* y * /Mcfl-jgr l fc -< y * m 

*«S*tSf*©«*t/X,»Hffl*aBtt, !7-f t°>-9'mt J $>9 
D -^^9UUt ©«««jVj:Sf«atJ«zk3R*»>f yy 4" 
fc**ix5H»^t UT©fi#©ffi»K&!j*fc:.fc 9JSf£3i, 
**sSHr 5i L^L*Hffi0ijT-(±tufB*ffiiei^®JPX^ 

^ffii-5»*-^y^7 -y ^ J; USS!*©-fe7 5 -y 
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fR/hfcj*ft #e - c x t, §r tami- 5 ^ a t> * y m 

■^3 y^^JE ©T-, y^ t ©iSMxf&lcti: 

£ < g^fctefc < Wffl^ffi SrJt^ Lfc 0 y 9 rffi**t y x 

^©ftffili, 7K^«*(-Cy^»-MU-C^'tt©J;i/^ 

ItSSt (s i ox) Jg2 st^-f-f y^^tu-cv^s© 

.TM t ©BOSS!*** A < ^ X/P7LfK3fc 
^^Hfe-f y^©*5fejffi©^ y^ ^ =*#;*^:tKtt>f y 

-fy^*>ftlt^f4:t>^bfct©t^!9* 

[0 0 2 5] ^^^^©SESlllfi^JSraW-tS. *H 

y zj— /u^e-y fffrx.— r>\> (TPM) . Ifeifiit 
X#-7$^77'y9 Steffi Lfc^ffl»fi^-f y^ Srffi^ 

&t)^ii^^4©^v^ '(aa»ft©**vo tt^tuxfi, 7y 

*»JB*s%*. f=H5„ «HE*t»©*5RaC»-< ^9 

5^^fiHS'J©^^:T5 0~6 0° ©^BT'fco 
fc ^UlS^llcM-VTHy X/v^i>— bM^i LT7 

^ o k y ^apxic «t oti 2 x^-rx 

5^*4 0^ m@£©^ y^-jgifilty X/v?L 1 2 

[0 0 2 6] &telH 3 t-^-f- J; 5 JC-T'f 9 v K y /v*PX 

lfc-e#j*3ih,fc^y*w**t/x/i'?Li 2©rtsso ! y 

X^vt'u— h©,H-<a!l©ffif--^^ S ta y 

fel 4*m\<^XWti£&m (Si Ox) Rl5i3-f-f 

y ^ Lfc„ #!«fc0il©^ ^ hoy^y^yy^Si 

4tcJ;o-C^^tufcge'ft:S* (S i Ox) I8£ 1 5©^ 

ftmmn^ y 9 jessh-«k*a f*^»j ufc^s* 2 ~ 5 ° 

[0027] m 4 (i^niffe^j©'!' y^ j&iftlty X/vgu© 

ilftJSi^^t. •<y^}S>S*ty X;w7'ix— h©*ffi 

1 7(4, ^]lSWy;?l:St5g«#«5 5 0~6 0 
• t**'<»ixJ!:<v^^J:'o-CfllfiR**bTV^5© 
•C. -Y y ^ MtW^tcT ^ v-r ^9Mzttm Lfc-f y 
ti"y-^<»©#afc-J:-51Bi|tk:»*Six*Dffltt 

iglt y X/V7*u— h©*E i 7 : f±, !7:^try^-i^tt^»> 
y -=y^itt ©^tt&»A&ttt*ffl*0$M' y ^ 

^«*sfi^ 5o L^uy X/P7°u— h r i.©*ffi^« 

— M ia5*fi:'LT-ffiffiL7t7s/*ttfil^©T\ -f^/ 

[0 0 2 8] ^y^JiS^yX/VTLl 2©F*3ffil 6 tt. 
*3R«»>f y^K»U-C»Jx1t©J:v^8Mt3S* (S iO 

x) igi'Sfa — t- -r y ^ $ ti-r v > 5 © -c-f y y t ©in 
< -r y y x^?l 12* ^nfc-r 

y^©f«ro^ y^>=^^^Mii-i' y^^nftlt 

-<yy*i«lt^t t^^U tzi><Dtti: 9ft Pelt- 
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[00 2 9] ±E(DHlfi«<D>r VtfflK&J XMBtt£ 

x s*it x h z> 4 is $ \z n u x tiMtbrntite. <d m v * 

[0 0 3 0] «oTtt*(0#ft-CO*BK:ja«tt«ia* 
£ 5 >T V ^ jRflftl* y X/Vzn y *j^\z&y$^ y C0# 

^it/x^rtE^taiStt^^^^^Tu* ?tm? 
mm&^t&mmtn&j > 9 «wn- y x/wl s # 

[0 0 3 1 ] r*h *Hlfi«t?tt, »*Mife<03B^ (ffittrfs 

iox) iis^^-f^^^tv^^ -y^sr 

f##fyX/vi 2(DrtI<^rt, «**fflaoBBPJS5aS:BSv^ 
BMfcSSt (S i Ox) fflll 5 ^n-r^y^LTtJ: 
v\> -<£>i!rg\ ^ v->^y v^Wttty X 

;n 2rt^/*£*x30T\ -Yv^j&sft^fcX »/\> £ 



mi] ■ 




1T 



(5) 

8 

WW 7X71*1 KJnt^biSSt^©x\ >f 

[0 0 3 2] 

«W©XjfefcJ:oT^j*$tbfc^>'^Jc»i-5«ttftO 

$ w ^ jesiast 7 x/wl^ *e t to* t v * y 
* y x/Mfcfc »#* as i a »4 w Sr *-t- & >- 9 m 

[01] #3Sf!£>— mMm<D/ Xa-Xu— h/BV- ■ 

#s*B»ia-c*>5. 

[03] SuffiUJS^icorn— v^tgoy X/K/u- h 
^SftllSBIt?fc5o 

[04] MIB^JS^J^/X/w?Las^colfe^:8ffffi0T*fc 

[05] *«w<7?tecDitj6wo*^— xu— ho^iaa 
[0 6] fifrEte<^iiJfew^T*^ai-^<o^««Ei»ig 

[07] ' (a) fiWIBftfecOllJEfc^COyX/^^^ffi^ 

UT^¥ffi0T*fc£ o (b) jiwtB%onifi«oy x 

11 y X/uxu— h 
30 i 2 SJjftiftlty X/va 

1 5 SMfcS* ( S i Ox) Igf 
16. »»«tyX;WLrt$I 
17 y XA*X h CD^ffi 
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[07] 
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